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ABSTRACT : 

PURPOSE: To obtain a method which allows the reading of memory contents of a NOR 
type non-volatile memory with a lower voltage and a lower power consumption. 

CONSTITUTION: Source wires Sl-Sm are arranged parallel with word wires Wl-Wm with 
respect to a memory array where NOR type non-volatile memory cells (Tll)-(Tmn) are 
arranged in a matrix. When memory contents of the memory cells are read out, 
potentials of bit wires Bl-Bn are set lower than that of. a selected source wire. By 
this method, the lowering of the threshold voltage of the memory cells attributed 
to a drain voltage of a transistor is checked to prevent erroneous reading owing to 
action of a non-selection memory cell. This also eliminates charging or discharging 
by reading memory cells arranged on a common word wire in a batch thereby enabling 
the lowering of power consumption and further allows the expanding of the margin of 
variations in the threshold voltage of the memory cells . 
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[ 0 0 4 4 ] Srfc. JbffiS!^iLIWre«i. 

U SULx^y-feyi^ "1" «e®^r^J^PlS^<. tr 

3:5. y~x^9Bl^^^aiL+^gevnn 

^>y?*is*tt%<X*. L£ J: O^tcT 
#6. -:fir> MSlp<^U-b;u^ M o w (KL&v*« 
10 WS) tchteV— ^JEtCjr^SS^^UHryUOL^^ 

"0" ^<D*^V±;UcoLZ^mmEtcOTm : $:+ 
«ffi*^i£h. 3 Srv * ± a tc-f ^ i t i>. no rm<^^ 

[0 04 5].^^. ±MS9mmnWkaiLJT&&±* M 

20 SE^^-g^^aiLSrfToTV^^. lo^€>;-fe 
y^ig^aiLSr^fa^fct^-C*^. «itf^U-b 
yp (T22) ^^aiL^ffa^Wi. *y-K»wi 

— wm , y-xssi — sn 0>mm±±Mdm i tc^-rm 

U SS?b'y h^B2 COlJfii^^^^^firVss 
(0 V) fcrf-a-JBr, ^KfflWbVMRBl . B3 -Bn 
fc«BE«»iHfc^KItOF F LtlK7D-f^ V^* 

5:0. ffl!t*7 msb 2 (Dmm*mmm&vss£&^co 
^v-Fiaco-jsg^aiL^tfa^. ^it^^Km^ 

[0046] 2:*5. "0" ttJitfO^^U-byKOL&V^fi 
SE^ttSL^y-xmE^i^^^^U-feyPcT) 

l# ^<s«t^^# < -r^ «t a £gfty-*i&9m<a£ 
fv<7>vmmm^mm^xm^L^mzx^h. z<r> 

40 J:a=5^Mi. 7D-f^^hkV-^K 
L/C. y^SE*V7 h^>f baWBCft 

tJr- h k y-xoSSi»£Jtfc*:§ < -T&^fc LT 

H3K*JV^r. lU¥«cf^HE. 2«y-h«iSK. 3 
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[0047] "O" &B<?)X*:<J*;/WiLZ^m 

^^ifcSr<Ii:^i:0^c•fSfl^«S:)i^ffi•ttl.»^y-^ 

mm. 1 1 m tsn<iW7-fe -/ h^«2 9 zmz-tztm 

bLXl>£<,\ fc*5U mmiZ&^T. 28Wr+MF'7 
*— rt'T&S. 

[0048] SJ*SB&-r&^ @3fcJjrT <fco 

[ o o 4 9 ] . -tiam i nffiCTo^fft^atii^ 

y-X&«91Ha£t£*it; L+iamftVnn ( fia|i.(f 1 V ) 20 

[ o o 5 o ] s /btc, ±iem inssgijoiBiwrar«±M 

[ 0 0 5 1 ] =5rfc. 3fs£^<0^g?^**l>fc:{i7O 
— r-f yf-y— F^irtrtcoSrfBV-tf:**. MNOS 

(metal nitride oxide sen i conductor ) iSb*^ 'J-feH' 30 
=5rfc'tctt3l$*U>MO S yV7.9<r)^^)\^m±. 

[ 0 0 5 2 ] iicc *§IS60ifc:t5ft S^C y 7 t >f 
owe. @5Sr#^L5*'<c.fttW&. aSfi^^U-fe 

n o Rwo^nzmx t'jta'r 

■ct^^u-fc^ "i" ^.{c^-rsifrmtfe^-cK 40 

[00 53] -H&Wfcr. ^'J7T>fiWTO. ^^rU-fe 

- 1" ^tr^-rs^vr^^frT^^ti^-r 

XTyTX-WBLX "1" ^^-^Ti^^Srffig-r 
S. 0ra«o>^U-fe;U*4 "l" ttJBfc&o-OtfUfg^ 
i&WUiMSi&fe SriftT L . mm<Z>* ^ U " 1 " 

V&i'Z±yxTy7Tma-t&::bZm>om: *m 
mmv\mm<r>x^v*)\sZ*.y*Tyy~c<mim±. so 
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TyTx-mtx-tzmmic. t-^s*^ 9 (fi?a 
i^o.5 v) „ jp^w^'j^T-ftcio-o^y-fe 

;KOt#V»fi®E<O4r^{±05CO^A— B, C — DT" 
* U: J: 5 . o £ 9 . "1" ttffi^TIS^ijS 

A^ific, ±mm.m±&Bcommz. -o" tsi«oT 

[0054] -3r v ji^tgAttJ Ltc*J{fS y-*m£E 

(±- ±siicsti5C» <U7T-f^w)ig»aiLy 

-x^BEJ: Oi^i^aiL+Hm^Vrm < 1 V) fen- 
's,. BB=027. 2 8 t®R-m&M*m&5ZT^Lt: 
Xoiz. y-^^ESr^-rst^^U-fe/KoL^v^ 

Wfclpi. S5WffiaSA' ~B' XtfC ~D' Tm-f 

J: die. m^com^}HLiztsiti> "1" tfmoTmmo. 

«^a- corner ±Kmffl{±^B' tiffin, "o" 

mftCSrS. a5<0^8T^Lfe<t3^r^(= 

*M±g&l£jFrtftl6im<D$. £Thh. " 1 " tfJSO 
L# ^<im£E«OTBSmfi<±^S?>* 'J -fe^S^g^aj 
LL=3rv ^3t46tc^$ " 1 " *c®<?5 L # ir ^mE«0 

05co^•t-^•r«^:5t^iA*»^>^B• 

SScOll^W^CA^^^iBOTHfcMffll^tL^V^ 
9. @2 6T«, 0—A' H*<0.5 VULhf^cfm 
fcf=3:£>=S:V^ 2^SfiMTii> O-AIS^.S vfiLht- 

AS. 

[ 0 0 5 5 ] =3rfc. m&cDWtX-tb Lfc:*3ftS " 0 " ttJS 

<„ 

[00 56] 7 r-f ^g«c±3 ftSM^ffi 

LT-{±SS?y-^S<om{4*0lJi.KO.5 Vt ^ 

[ o o 5 7 ] S IMi^V yr^yrmizisifhm^ 
taLTH. mmv-yh&vmtiLZ-tyxTyrz-frLx 

triors ^{=iis«b--y hmv>mm.£mmw&vss 

X <S«?y-^lft<omffiJ: < LT t iv^ 

[0058] *mmixi±. ^mg&x^v t U7q 

-t-4 yW-VteffiLKitCDZm^tzifi. MNOS 

(metal nitride oxide semiconductor ) SLX^O-t/l' 
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£■ b'tztfm2tl& M O S h 5 y 9 <F>^* ^JUmULh 

[0059] (m2mmm) a*:. R»aiLRtt4BHR 
y^a^®aj7D-f-f ^^&*a*:€S&m2ii 

«0fcowc. 06^9£#fSL^£iiiyTt£o 
Aft. 07, H8«*S2HS6W^*tS^£BLiM^ 

m mmmtztitf&mi (c^Tmmt h t-ca o . ran 

[00 6 0] 06te, JJEHlte5^*ty*;UTW 
rtcO^^U-fe/U (Til) XIX (T21) . b'-y h»Bl . 20 
y— XSSI . S2 . V-Xf3-/SD1 , SD2 . 

^y^r>rsAi xtws — t;u (Td ) <7>m#*w 
rtwi. ^^s-y-xKsi . S2 fcR^asL+ra 

mft Vnn£ft&-f & *:#><0M O S h ^ V >-*X * T Rim . 
TR2mk. *y— XfiSl , S2 (cm&WiLVsst: 
■rS^cOMOSh^y^X^TRls, TR2sh#@ES 
S/ITV^. *LT. MOS h^^^X^TRls, TR 
Zs^-MCfcL ^mfl-f-SDOl , SD02 
teSfr* MOSh^v^TRlra, TR2tf>y— KtC 30 
tt. *ft*WI#XDECl , XDEC2 

5. Srfc. c:co«3ttty-xttfceDairr6«ffi^-f s 

[0061] 2*:. NBttty MtA-FT*!}* b> 
htSBl fcfct. fI#YSG£J;oT«ijraS*i£SS?l^ 
V^X^STlaSr^LT^StLTV^. ND{^$- 
b'yhSy-h'r*^ ^S-b'^ MIDBLtli, ft 
^ Y S G£ J: T SOWS SiR h 5 f * S Tib £ 

km y^gj^as L*mw&zm&t2>ti!he)Mo s h 

7>-i/x^T$)0. «#DXDECfcio"CW»aiiS 
t<OT'£>£. TRdrii^^-- (Td ) coy-xtcg 
if fi^ffi^tS^OMO S b7y^^r«> 0 , ft 
-5§-RE S E TitZj: 0»J«S*Lft k<7rC£>S . 
[00 62] I27^:M £>^^-h£#HSL 
^l^teMK:i3^^^£fcLaf^(cov^TiiHB 
"TS. H7tiL *^ey-b;u (Til) £g?**:U 
^yb/U (T21) SKWfU *<7y&. g&>^yb/U 

(Tin &s?^-r%^^#^c7)§gfl:^-r. 50 
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#fcLT. ft^-YSGSrHigh £U 3S? h^^X* 
STla, STlbSr^M^-^rt^. ifRESET^ 
*T*H7)ffifH^tHigh^LT. b'vhy-KNBi:^^ 
-b'y hJSL/- K D B t nm&ii&mtiLVssltZ 'J -tr -/ 
B8»ttJL»k:*3t^T»i. *^y-b/> (T 
11) — (Tnl) OVvr*iri>lo£3S?U ^S8*y-J* 

y-b/l- (Til) £M^*rf*§£\ ft^SDOl £Low 

fI#SD02 S-High £L*:«. ft^-XDECl £ 
LowtL. ft-^XDEC2 ?:High (C«^LTi3<o fl 

-^xdeci SrLow^-rsfcra^cj^^-mwi 2: 

High £U f^RV-HSW2 iiLowfclft^L^^^ 

"l" 4m (ffiL#v^fH^) *6tfbfy>aiy— 
B^mfi*^&L (S200mVSg) . -0" «t^ w 

SaftLirV^.itLfcPI^fc:. ^a— t/U (Td ) tri:^ 
fe;Ub*-yhiKy-KNDJ4U7T i/yxifi 
fc:SSrSfL-6. ^LT. b*-/ M8y-KNB fc^S— b 

f-myrzsm^x. b-«yhSBi fc^yxryr 

SAl hc0ggg$r«9Jrr^<. ^i-YSG£Low£. 

KI8W1 ^fi^Lowtc:. ffXDECl *H 

igh tc. M^sdoi ^Lowfcr-rs. wiafc. -fey 
XT^rSAl SrvSft-fbSii:$^<. flMFl SAESrL 
owicU CtLfcriOb'-y hSy-KNBi:^*— b;Pb' 

(T2D £MmLxm*t:'fw&i>mmT$>*). mm* 
[0 0 63] m&\*. m-zmm^vth^^) 

-ttUTUJ rt<7)>q&U-b;^ (Til) (T21) . b'y 
hi&Bl . y-^SSSl , S2 „ y-^ir-^SDl 
. SD2 . HryxryrsAi ^tt/ys— b/l^ (Td 

SD1 . SD2 rtfctt. «l«l*y-^8Sl . S2 

KO^iB L v rw&m&th t:tb<OM o s h v y 

^X^TRlm. TR2mt^S$fLTV^^ #y-~X 

ssi . S2 ic^emttvss^^-rs^coMosb 

V>^^TRls, TR2s{4SS^ilTV^Vn 

[0064]^ 09£#8aL2:#£>. «2XKffic 

-b;U (Til) tB»*f U awt'J^U (T21) 
A«L. -eo^. HX^%UHs;p (Til) ZMlfrti'ti® 
&ttm^W^*yk*. ^^SiSf^fcLT. fl-^-YSG 
S-High fc:U StRh^V-^^STla, STlb$r^51 
g^-RESET^^-fA^^H^tHigh 



(10) 



1t§iH t 8-l067 9l 



•17 

LBSfc:J3Vvtli x X^mzJls (Til) — (Tnl) W? 

sstfSjgt-S— 3\ ^y-*Sg<D^ft£g!*a}L<Ng 
mffivnuici^-*. Wilf^tU-fe/u (Til) *b» 

tl-fMrS. fg-«f-XDECl SrLowfcU jf#XDEC2 
£High CtmLTt3<. <1^-XDEC1 SrLowKr-fS 
fcPJ«ffc:SiS?i7-FiRWl £High {CU JfiH(7-K 

£*%U-fcA' (Til) # "1" «JS (®L#M««jWi) 
&£f£b'vh&y-KNB£)m<ib!r £ ^&L (JtoOOmV 

mm) . "o"*t»s" (jsLtv^fiws) %t>tft' V h 

— b;U (Td ) Ciot. r5— fe/t-b'yh&y-KN 
y-HNBfc^S— b/Uby h^y-HNDfcomfim 

fg-Sf-YSGfcLowC:. -7-KSW1 <y53I&£Lowfc. fl 
^•XDECl SrHigh -eoBmc-fcy-XTvr 
SA1 £iS1£ffc$-li-6^<. ft^I SAE£LowfcU 
diltc <£ 0 1* y t- &y - H N B 1 7 S — fc/Pb' •■/ h 
-HNDfc^ttH^'liiliS^a. >t!)-fe;KT21) 

[0 0 6 5] J^emifSM094:lfS2JIJfeff!lfcOM 
*£LI&fft=OV^JtiS-r.&. SfSlggSfiOTKiiftSg^ 
fc'U&SrCtts -T^T(7)V-^Sl^1g(a»±MOSl-5v 
^X^TRls, TR2s^CJ:o-agi8£^&Ky-fc-y 1-3 

[0066] -€-it{=*tU m2HS£e!i-C{i. JHHRy- 
xt8t<Qmm3rf*.X 7o-f -r ^tft^fSfiStor. 

fcry-x*as2 cgissntos^t'j-fc^cfri/-; 

>-a >&LT^&&<7>&im&LtJbtlii 'J-b-y M§fcy 
— XJSS2 W^Jif^U- y^g WfcLT^S^'Jb 
WIoTt'-/ MSteSfc^Si-u SSS^tiiVsstUb-y 
l-Sft-S. Ltaip'o-C, ff0fy-.*SS2 ±03>*l»b 
/U£8fc*rt?r*&fc:tt, y-^fSS2-S:jfJamfiVss^ 

3 >tt.LX^&^t£Mi. y-^.HSl coWffiliV* 
>y h^tCb-.yhStficm§^C:ttt^<, U-^SlS 

SI i^t'Jb^Srgg^'-r^fcJi, y-X&<03fc 
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[0067] (%3mm) <xiz, f$3mmm<&m# 
tidag^scoyo y ? ®&® t m-x-h o wm*&** 

S. 01 Okrll. :*^0fcfctt£^flcfae§Sg<?5;< 
*yb7WTP-fS5£jFU S^^rfil)t<±±SS 1 Hig 
CTt=feftS@l{c5rn«gi:|lt.TftS. -f$:*>^ =fr 
)- 5 i^X*Tll~Tnn*|*GBr$-6.X ; e 'J -fc/l^mfrn 
10 JiJeD^fJimtrSSLTfll^ti.. ^tD-fe/KTii) - 
(Tmn) . V-h'JfiWl ~-Wou b'-/ hiSBl — Bn . 
y-XSSSl -Sa . ^SJRffib^i^rJ'STl ~ 
STn . ty^ryrSAl -SAn . O^f^-^R 
Dl — RDb . *7Af3-r. y-Xf3-/SDl 

fc^-rfcjti: strifes. 

[0 0 68] *SD56^]C0^iiLr. 

y-^.asi ~sm k<mtz. v—*mMM>h9>is 

20 ^^fflJ^om^<J5Sm^iS:fJ ; ^S^^--KDll~ 
DmRtf-£tt-?il$iWZtlX\>->&. Z.<r&*r4* 
— KD11— DnmfciO . #g»Pll~Pmn{CfeV^T, # 
h^^X^TU—Tam^y— X*^Kl^-f V^T«I (Jl 
^r|ol ) tCgDh-SmSSi* h 5 Til— TmnCOfMP 

tga[t«f3^L,<. Hu-f y^^y-x^risi (3!*-l6l) 

ll—DiimfimSW^tioTffilit^EA^ft-fs^rei 

x<?>mm$:&-r Li>?n,%<xi>. mftpwmmmwm 
?3\fti l ztt'<.x>^z^i>v>i>-&£ti&ti s . &.T<ommx 

[00 69] act, 01O£#8BL5rA^. 2|s|liSWIfc: 

4SW2 . -tfttt**: V-tJU (T21) — (T2m) M 

(Til) i: (T12) ttxrv-yv-aV-ftL-CV^Si:^ 
•TS. SS^V-HiSW2 wmtiiSri^ajLmjSmEEVcc 
40 (Mi.fcf 5 V) tc^L. #^-7-K^Wl . Wi co 

ss^y-xiss2 ^ffltr^asL+igmevni (wi. 

mm&VsstC^-fS. b'-yh^Bl ~Bn W 

SQgCfi, b' yMSBl ~Bn i~ii^>XT>yimWi 
SiXTV^5^», b'-y MSB1 — Bn 

^«>fc, b-y hisBi — Bn vm.m±—%<rms. («i$ 
50 stivss) -casfc-rs. mm. ^^'j-typ (T22) 



(11) 
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"0" mB&h&WJ-tlV (T22) BfgtfrflS 
SrSSSro. j**V-t>V (T12) li»lcf7V 
v&'sVftLTl****. b'yH8B2 ty-XStSl CD 
mfi^tT-Vss-CftS^ft. -X^y-fc/P (T12) fcfi 

gtfvf, ^y-fe/P (T22) # "0" #JBC£>6.rfc£ 
eifilT-^S. — <JUtf. jt*V*M> (T21) # 

"I" 4883: 'J -fe;W (T21) VimLXm^tf 

StfU b*-/HaBl £tt^SS#g£h-. **»J-feA- (T2 
1) *< "1" «8§fclJ)I.C:tS:e^T-#5. 

[00703 ICt. ^t'j-bA' (TU) lifrU'/y 
HXfcl/Ovg,**, 3^USff9T«±miHtt0!lfc^ , 3. 
^*y-t;u (T2D asft^&LTb'y hsbi tcsaifctt 
.x^ey-t^ (Tii) £&Ty-xtasi fcsgftaj 

V- m£imZtlX^h£X<Oj< : t 'J -fe^S:— SfcSS 

[0071] WJccoi. -3 4c. v- K&W2 y-x&s 

-fe/K T21 ) — ( T2m ) Sr-JStff^ilJ-f £ k J&*"C& . 

SE^as um^^vn§^»< y 7 r w ^<oig»aj us^ 

[0072] b'-y NSk^V-^aiiMf 

B^oT^sfcft. ^^R^^y-t/Ptfctt&Ku-f 
[ 0 0 7 3 ] ^r*5. ±MSMSiV-x&tzteWiX-lii U+RT 

m^fifiTA'ics. y-^mfficisis^ty-fe 

££i5&fc:LTkJ:<. y-XSfftcJ:€.3i^ 
^y-fe;l^)L#v^(£TS-ll&±L-CtJ:<, d*t£>ttfl 

iiUfefi?itiHi«C3asT^s. iix^tcgaLrjiKicm 

[00 74] ifctC. Jjs^SfiWtCfcV^t^-Fgl^fiS- 

sta^vsstc ut4 iM*ft-t}im<av>xmm-t 
h. mfr&Lirmmiox'*iLtzgi&iiiLjmiizts^ 

mmto " i " «ss*c*jjts ^ * y -b/Ko l ^ v 
s-^toac^LttJWdf, .x^y h^^'x^Jiy- 

KiSflDmffi5:Sflfimi2Vss (flli.fcr0V) tcLTi,. 
"1" #!&S:*>tf^£SSU "0" «S^A>(fmS25r 
c££$rV->*:i6 s SI OT^LfcM^tBU^tciHvt^ 
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ov) ^mMLxi.. y-fe/wtottffi^r t*y h&mss 

V) £gj£U ?KiS?y-X^Sl . -. So <7)Hft£ 

S:^- LTS^mffi VsstlS^-S ,1 i; T-y -xiS-CS«? 
Ufc-Xty-feA- (T21) — (T2m) £-fi-Cl2*aM-.r 

io ■sjmx-$>&. 

[0075] JbfEJg3 mmomfrt: UfrSTCii. StR 
y-XS^ffiSrfg^aS L+^ftVro ( 0f;Uf 1 V ) 

kLXLJ:\,\ 

[0076] jtie^3 mmnmx-t:Limx-\*t'-y h 
mom&s-fc y*r >zr*it lx wm&vss£.ms.-t 

20 [0077] ±IESaSMK:*J<tS Bt^as LSj#T'<±, S 

EciSiMRxty-fc^Ltv^fiT^ieis. y- 

mmtx. mA-&L®im]£i:-&MizLxh£<, 4 

B6± lt t <k < . itL i mm* k nmicmmx'* 
h. zfi^mLxiiw^imwiX'^xti*). m 

[00781 *mmm<z&ifzm?iVi\mjL3ii£3i-r&¥ 

mmm&ifiz<ngmj:mz^xwmT& . 

[0079] El 1 (a) — (c ) Rvmi 2(a) — 
(c ) Ji. ^l«jgfiaj(=^^ty-t/UOS^XSSr^ 

-ftOTfcS. Ell (a) tC*-TXS-C-{±. 

#£«1C0±{=, KV^S i 02 K2 , 70-f^ 

SISSS i 02 K£®|£U ■^l7D-t.( 
y- hffi&Zmfcth .Ull ( b ) {CqrrxSTJi, 

40 SSlSSSnL, P+ WsfviiA^ff^v. ®&K<?)ti 

- Jig^jg^-ri). Eii ( c ) {=*ri?rci±, ^ 

XM 0$rM*L7t^^*-h-Sr^i-S«^aL 
■CKPL, As+ -f^VjiASrffirirV ^fSScon+ S 
2 1 Sr^figf 5. El 2 (a) (Cipf XgTii:, teWM 
kLXS i 02 K2 2 5:CVDffiCJ:9JtSf £. El 2 
(b) {=3^XgT-«i:. UiSxb23*mfiiLXy><* 

") S i02 K2 2$-x«/f-v^'C»/^L^^--l f $'}g 

so ei 2 (c ) iz^crxmxa. 9 yrxr-yisvw v 
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K25ft^--^L. ^avh^-^^-KSr® [0082] p«3 3<0S££8I< Ud+ A3 

fig-r^. jjs^^^^yiM KS2 susmmt oip*r-hizttLx*?*:v htc^rtj:^ 01 5 

LTV**--— >^LTfcJ:v*U <7)>^y*;U?>#M0l 3*0;*^ y-fc;UO0OJ: 0 i>-yM 

JI*: LT^-^>^LTi>i<r\ fcUiCDXgTJBJKS K ^*-/UXg#i2S?5r t * tWo <tm&$> h . 01 6 

tiki's y h*~y-f x—Fwmxft&ix&t i/taig 11115 (c) cnmm&^hx*v^fv<nm&j&&L 

[0080]<$ttr. 013 <a)-(d)fcL ^2^t *tf>lWmSL aM<±^-h (7n-f-f>^-h) 

CT^S^^y^;!^^^^^^*)^. 01 ®ETS>9. l»UJRm**Wftt* * /^tej^f*KO!fS 

3 (a) fcS-TXBTtt. PS^fl^l?)±K. h tt£«l«-L5**\ r-b«O0.5 ^^nvCpif33 
y^Si02i2, 7n-f^^f3,fM 10 O^UtlE18atc«/ca3 T*>K t7^7h»:li 

^yho-z^-b 5&tf«^JBS i 02 K£ SroTwr, KW 7-xfSmEtel JQ 

®i£L. x* rzizru-Toyif- htt&z&fci- 1 mjfaX'ixmfiLmtf 1 mi±M% ^x^zzttf 

6. 013 <b) £5<tJMTli. U^h2 5imFfB frirh. 

L, y4*—Y*ffif8Ct&ffi&$:l?kl,Xmils. As + [0083]Hn (a)-(c) ECl/Ml 8(a), 

>T:*>^£frV^6gn + «2 7 013 (b) H ff4#BftM(=fl(«^%U«l^>H]BXS«^ 

< c ) (OjcfXHTtt. Si02 RSriSSLTx^f-yN- -f *,<or£>£. 01 7 ( a ) - ( c ) fcajcTlDBrtt. 

vPTzztw-i w*-Aria*m&th. 013 012 (a)~ (c) iz^t xmtmm^ 

( d ) itttiMT'ii. As+ a xy&x&n^mmg. 7D-f * vsrv— hmmzmm. l p vzm 

n+ Jl30£^j£^& o 013 (d) T"ten + B30tt *Tft«*fc:P+ -f*VttXtff*^. ffiiH^n-iB 
r-f V^y~h*^^7-b:^h$iiT*5D. ^7 20 9£#j£U PN^ F£®J$L£^ffl«fc:As + 

S„ 013 <d) t^-r^-fe-yh^2 9^*rfijS -£<7)t^ 018 (a) fcl^XgT\ SlifcLTSi 

tCTfc LTffifgt-S, 013 (d) > ^: y -fc/P*> 02 K2 2 £C VDJgfcJ: . <5CCC. PN^>f 

«4WKr^*— Ka»t*LTVvSr^*«, *>f *-Ht»*#"*«*fcS i 02 K2 2fiyf^A' 

Ktl^8I^J|f14^^^ii^ 0 014te„ 013 (d) lz y^UPN^ MBttfcrfr 

b h^^X^om^JltttS:^^ :xV-^ 4 Y*7*—)\s2 4$:mt. 018 (b) tiZ5frt 

«fiK±y-N (7D-f^^-h) ®ET*9. « -rSffiJS^SDL. BF2M*>-&A£?ToTpJf 6 1 
&(i:^7-fevh^2 9fcKS-ri,n+ JIfcigSftfciL d*UcJ:D. P«6 1 -n- ^9^td^ 

(PSSl*]) jS8I^7^7M«2 9 30 «fflaiWi:LT«IH-6PN^-f3!^K*WjftS<i*. 

fcB»«n+ JB30iffl»ffi(cLfc«^ (EKTA) CO [0084] I^fc«Lfc**tf-^itt^;**v* 

tti v-e&So hb*&. m^taatt-f&ir^mssfi^ #9, ^^y-fe^Ma^iMira$^ci:(i5:v^ 

2m&±m%->T^hZ.hifii>fr%. [00 85] 2r*5. ^USSWO^S^&tt^^y tcii^a 
[0081] 01 5 (a) <c) li. §S3*Sii0afcH! -f V/y-hMiifct^il*^ MNOS 

S^^y-feyUOM^XSSr^-T. 01 5 (a) fcjgcTX (metal nitride oxide semiconductor ) I^^'J-fe/I/ 

gT(±. iJEJgl. ^ 2 SBtfiHJcOiStX^ ^ mmz . X ^^fCSSil^. MOSh7^^^^« 

(b> ^^-XST'^. u^h3 i-*»BL. 40 h9^r<rpmm^^J byyisxfzm^xttl: 

F2+-f^>iiAS:fT'oT. ^~hT^<A03iA?t'p [0086] (S4^J6M) KIT. S4HH6ff9<?D4^Sft 
ii33S:?g^r^ 0 B F2+^f ^Vg&A^^^Tff 5 ^l^gcO^rtr&tcotM: % 019--023^#ML 

btm* 45g 6 OKeV 6 E12atoms/cm2 &&. ttbWffi?* • 3|cS8«tffilfc:i5W*^WftlBflBaor 

S^^^^'^d^m-KS^^ fctfOTii^:^. o*y^[HlS0ti02 4 (c^LfeSc^^lltt^^ 

01 5 (c) k^TXg-Cii:. As+ >f^>i£A^fr^ ^§^o«/^IlJS0fcra-riO^BH{i*B&^. 

^®&n* m3o*mm-h. mis (c) t^rtia 0i9!i*^M^(t€>^*iE^i:6o^^y-t/p 

* Pit 3 3 Sr^LT^tJgn+ J13 0Sr^S$ TU>fSS:^L. »1 SB6W«C5rr^ ^y-fe/UTU-fO 

i^dfciCi:^. p!33-H?gSn+ Jf3 0H^>T mm£1^%mft<ntiih t,z&& Ltii><7)X'h& * *$mm 
tf—'FfcLTtttlfrr*. 50 "Cli, 01 9^-ri-3^ mii$2M<r>^=eU^JU 
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(T21a) t (T21b ) <0 V U-t >l&m<DmiSiZit L U ^o-x-f 5 9te±15SteS«5 8*>* 

T^a^ob'y h^Bi tc^^iiT^o. >*y-t;w ffl^t:gs«^^-->^'rs. 02 1 (b) tas 

(T21a ) oy-xiiy- X»S2 fcr. *=ey-fe/U (T -fir 3(cy-KfiT-aS3>hn-/uy-h stt^lM 
21b) *>y-xtty— *»S3 fc«t^ftJ8Si$ivo , > /uo^-f yfc^^-^T^HHi^^-^^S 

— JtflWq&y^ (T21a ) . (T21b *u $lffigl4 i: 7 u-f ^> h 5 9 t N > ^ 

) oy-^um^y— xiis2 . S3 esadtLt 102 «2tiB»«fcxyf>'m. y-* 

— #* J fcy-feyMT21a ). (T21b ) <7>KW>- 3 0«:>f5r>*Xfc:J: f)»*L. «*ttS i 02 «2 2 

ti£Stf>ty h&Bl (CffiRS*i.Tli«. 4fc, £igH-f£. Si 02 K2 2^acyf-A y ^L. 1M K 

»^^y-fe;KT21a ) , (T21b ) <7>mm&M* ^M"— /U2 8£»jfcU -f tf^itAtCjt: 0*7-fey h H 
**y*;U#EE§ixTi^l\ -tLT. t:*yM8B2 10 W>'2 7£jgj£-T&„ tw^Xtb'vh^^^ 

lc*tU #— *t^^y-fe;KT12a ) . (T12b ) t ? Y 5 7£g3£U Em«?tt S i 02 K5 3£«S 

(T32a ) , (T32b ) fc#2 b'-y b#<OfSM£PgTT U y--*K»5 2t/t^-zym. /IfIHK54£ 

ESSftT^S. ^y-b;U (T12b ) <oy-*« % p< t£?fU f«y hr7>^^h5 7*^--A-^>fXrS3e 

^ey-byu (T2la ) £#fc3ioy-x&S2 ^g^SiiT U JllfflB54fcXyty<y^u t' 7 hay^b5 

^h. flWTO— »^>q&y-fe/KT32a ) . (T32b ) 7 MBit*. E&*m£i#SU t:7«»5 5^V 

*meb«i8«> mmx'$>& . -->-^^ .021 ( b ) c^mm^-rx ? ic^t 

[0087] £UtO&S. y— xasi „ S2<50H£2 y^^*jM4R^ftttlf<y b&co'T'FJ »\s—;Ub 

2jc07-Kawia s Wlb£. y-;*&S2 % S3 Wffilz \z v b57 <7)^*?(D^i>^—zs>fo&*) 

2#£) T 7- F»W2a, W2b£E«U t'yfillBl -B3 mj£$*lTV*& 0 i2 3bTtJ;^:, -X^y-fe/MM*: 

h—MO^ * y -fe/W < T ) v *-**Rfc:E — r * V^* 8 — h 5 9 £_LfE*§'ftSi$ 5 S^jD^mz 

WZtiX^h. #^y-b;U (T) co^-M±V fflj|^yt^-- L^r^l h icmm~t& t> *TC\ xif 

*. *fc. «7-F«Wla. Wlb-W3a. ¥f3M4**L^ph. L^T< . «BHtCS **9jiWft*. 

ow^/^ y-xasi -S3 ii«v»i.y— * [0090] Srte, 12 l^k^-w r^Mm^ 

-r^-^fc:. t'-y h&Bl — B3«i^^fifi|SS^N^ O^fo^v-S^fcxIJM >rt^/I^¥#fciR5£LTi5 

>i?*?ST\ ~ST3 ^Lt^yxryrsAi - 0. *nvmm±T-?4 viv-junzMn 1 
[0088] 1320^-n^T-^ _bfei3l9 30 itfre&O. f-f-i >>\^Jl'<7^#lzm&L%:<Xi> X 

#^^y-b^$:fii«:-r^x^y h^v^x^coy- [0 0 9 1 ] srfc. 02 i«t;3a^x^y-fe/w±. jje 

^HK-±fe^3^SgCTT^^J: oicmif^StnMi'fr 013 ( d ) Cc^L^y-b-y b«ig£fijgL*:8BI£ 

RLfc«**rT. CicoWTIiy-xasi . S2 . -fc ff|,7n»-f ^ >^-b>^y-b;U (|g3iagM^ 

^^ey Yy* s J*?<n^y4*—YT>ru . Di2b,D i>*ti>m2«itga) £jBwtv^# N 

2 1a . -*ffi*8tLTV^*^ *PH>Wt'Jh ^T1i*<. *1, ^3, ^4^51^^"^^^^ 

[0089] »:tc. 2fs^Meci5(t^^^y-b;U (T) [0092] *|agg«^^T. Stt^58S: 

tf5Wt*COV^TR»r«. 132 1 (a) <ib**y Mg^[6l &jT&t L^*»\ S^SJS^fc'^^CCliStT^WtC 
<^Mffi*5rrBfBH. 02 1 ( b ) teZtitzHifcT 40 ^LT1,J:^ 0 

®ST-J>^. 02 2li^®iafc:i5^T7a— f^f [0093] *^fie?H^v^T. 7D-f^ 

h W - — 9fk Ltz t> (OT$> §.023 h 5 9 h r? > h n— h5t V-XfflSt 5 2 

3«»a»»R, 54{iSSffiSK. 55teb*ybffi [0094] *mmttt*rCV—XBMk5 2\± 

a. 5 6i±V-A&z2>??h. 57l±tr-yh«n^ Ea««TS>§ 4: Lfctf. i£tfc«'e^fi£L-C fa J:^. 

^h. 58i±^±SS. 5 9l±^?-~>yW7)7u- [0095] »C(C. 01 9£#ff§L3:#£. 2fc|lfi6^^ 

x-r ^-htis, 01 8(c^ri ^aiL^^ov^Tiiwrs. ^mmx'&m&& l 
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lb, W2a^ft£g|*ajLfI®i8E Mitt . 5 V) 

mtK. o v) (cu y-xjgs2 <os&£g?*asL 
*fam& (M^tf. i v) #wjy-;>msi , 

S3 -S4 C0«{a$:gffim{i (09£tf. OV), £X<K> 
10 V) £U *7-FSWlb, W2a£&®?$*lT^& 
[00 96] &*3. 02 0<7)fiBi<7)rb<. SS3HSSM 

[0097] 2*:. "fyU-j^B>^th^^J^)Vip 
3&feL&v\J:3k:. L^v>1iI®E$r®ffl!-riil^ miH 
«fcMfc B»fe 1 #<7)7- K»S:-igfc38^a5f J: 3 fcL 

[00 98] *^^yo^^tt^^iJUi7U 
— V^'-h^il^^^^^fflV^^. MNOS 
(metal nitride oxide semiconductor ) SIX t y -fe/U 

[0099] 

[fS9I<02&jg] WJbi&eBLfcid^ ff!3PilXli2co 
fffimciiitf. *»3Sf^*yHrju*frM££^JLfc 
> ^ y -b;UT W ^tSr^t^^tt^^gtcijv^ 
T, ^^y-fc:;ucoieigrt§$ri!^i-r^, 

[0100] «*fl|3^)»WfcJ:Wf . *NHSV-x« 
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[oi 0 4}wmm7<o^mazitii£^ \'j7r^ 
BS*£B LiSf^oy-^mfiE^ii^il^ffi Liftft^v/- 
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[013] m3mmm<&&2mmmizffih*7*v hm 
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&0t*$>&. 

[02 1 ] S4lllfeW^^yHr;l^«jt*^^f®0 
[02 2] ^4^0lJtO^«cS«iiacO^^y^/UO 

[02 3] m4^isffijco^«cieii^o^^ u -fe/Mi 



28 



10 



20 



[02 4] «*7>^^^Mc^^^^^yQ 
[02 5] 8a^#@f^^g^^y-fe;uru>fco 
£. 

[02 6] 8aw^«^^®O^^y^;Pc0L&u 

[02 7] teiw^^E^g^^y-fe^cos^ 

[02 8] ^(^^^^gcom^^ttS'^tltS 

0-ej>5. 

[fif^OSHin 

1 ¥^ftpSS 

2 h>*JUS i 02 K 

4 
5 

1 1 

12 
13 
14 
1 7 
18 
24. 
1 04 



. 2 8 lMK*:t-/P 



(n>*7VT)S/U 




SDm 



Sm 

y W 



j — L-Tml | _Lr^Tm2 H 



— I I ^Pmn 



(16) 



^^¥8-1 067 9 1 



[H2] 



CH3] 



L J 



^zz 




[05] 




L Soffit (v) 



(18) 



^^8-1 0679 1 




310] 



RD1 



RD2~ 



S02 
^1 



RDm 



SDm 



rBAi-r 1 ! sazj-S sAn^rh 



| , W 



S2 



T21 



Wm 

, 'logy 



*1" 



5m 




Ot>2 



(a) 



(b) 



[01 5] 




X X X X X 




i i i i ri i i i i 

30 nrmrmnj » 



(19) 



-10 6 7 9 1 



(a) 



(b) 



[HI 13 

i 



\ 7777777/ ^3(7Q-%~Tf-Y) 




(-:) 



I ! 1 Ir-^Z 



[012] 



21 



(a) 



V ££££££££ 

















mi/mm 











-22CSKW1D 




25<WSixR» 



Cc) 




-3 
-4 
-5 

-10 

3 



Offset 



[014] 



rill #1*1 



QOO 



Q90 1-00 ISO 200 



250 



(20) 



0 6 



[013] 



117] 



3- | limit s 



-25 




i I 1 1 1 1 1 M I 




(a) 




V 



<b) 




in 



tzzzzzm 



1 1 1 



(c) 





(21 ) 



^§§¥8-10 67 



[01 81 



22 



Z2I I I I 




[024] 
101 



102 



5' 
(3 



V 



103 



[^19] 




P23a 



(2 2) ^^8-10679 1 

[020] 

so' st» sea so« 



r 

L 

Bl 


r 


nw L 

VVTa 


Wlb 


T21a 

y 


32a Rf 

\ - 

)S(r7a 
T2lb 

V 


2b 
W2b 


r 


33a RI 

n r 

r 


)3b" 

?L 


p 


82 

»*) 


Ttfa 


@ 


Pl2b 

S; 








P32a 


i r32ta = 


T32b 


P32b 


B3 

ov) 


Piai 


Dl2a 


Dl2b 


723a 


u 

D23a 


P23b 

1 

DZ3b 




D3Za 








2L 



(23) 



4£§§¥8-l 06 79 1 



[025] 




[026] 




(24) 



06791 



[028] 

W/L= OB/05 



1E-02 




0 0.5 10 15 2J0 25 



W/L-0£/05 



1E-11 































































































=0.1V 

































































































































0 05 1.0 1.5 2.0 2.5 

Y-i-ta (v) 



(5i) int. ci. e n&dire fi wsm^mm 

H0 1L 29/788 
29/792 

H0 1L 27/10 4 34 

29/78 3 7 1 

<72)$&HH=& & ffcff (72)S$»# *J? —05 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



